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The T2K Experiment
T2K is a long-baseline neutrino experiment 
from J-PARC to Super-Kamiokande

Main goalsandresults:
Å ’ disappearance

Ᵽ ȟ□

Å ’appearance
Ᵽ ȟ♯╒╟

T2K Phase II
Å MRbeam power from 500 kW to 750 

kW in 2022
Å Upgrade of Near Detector ND280to 

decrease systematics
ⱭC.L. on ♯╒╟

Muon neutrino beam (Ḑφππ-Å6is 
detected at near and far detectors

Super-K ND280 J-PARC
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HA-TPC

HA-TPC

sFGD

Upgraded Detector Configuration:
1. Super Fine Grain Detector (sFGD):

Segmented target of cubic scintillators (1 cm side) for the 
improvement of hadronic part reconstruction

2. Two High Angle TPCs (HA-TPC):
Placed at high angles respect to beam direction to improve Particle 
Identification for leptons

3. Time of Flight (ToF):
Six planes of scintillators to reduce the background

Near Detector ND280 Upgrade

Current critical points:

1. Low acceptance 
for tracks with 
high angle
άCƻǊǿŀǊŘ hƴƭȅέ

2. Low efficiency in 
reconstructing 
hadronic parts of 
interactions

ND280 Upgrade:
Å Overall systematic uncertainty to 4% (from 6%)
Å Near detector for Hyper-K from 2027

The installation of ND280 Upgrade is expected to be completed in Fall 2023

Muon momenta 
reconstruction

ND280 Super-K
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High Angle Time Projection Chambers (HA-TPC)

Requirements:

Å Momentum resolution ωϷat 1 GeV/c O neutrino energy estimation

Å Energy resolution ʎ ρπϷO PIDof electrons and muons

Å Low material budget walls

1. Field Cage
Å Thin walls and less space subtracted to active volume

2. Resistive MicroMegas
ERAM: Encapsulated Resistive Anode MicroMegas
Å Charge spread on resistive layer to enhance spatial resolution
Å Spark protection

Spatial resolution O(800 ʈÍ)ᴼ3D track reconstruction
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Field Cage Properties
Each TPC is composed by 2 Field Cages with a common cathode
Field Cages are designed to:

Inner part of Field Cage + Cathode

Å provide a uniform Electric Field πȢρϷ

This is provided by two voltage dividers 

Å be gas-tight

Two sites for O-rings

Groove against discharges

Å Haveoptimalmechanicalpropertiesagainst
deformationunderseveralmbarsof
overpressure
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ERAM Sensors
The new Resistive technology allows a better spatial resolution respect to bulk MicroMegas

1. Electrons from ionization are multiplied thanks to 
an intense E field after the mesh

2. Charge will spreadover the resistive layer

”ὶȟὸ
Ὑὅ

ςὸ
Ὡ

�^�}�o�µ�š�]�}�v���š�}���d���o���P�Œ���‰�Z���Œ�[�•��
equation

3. Inducedcharge is collected by pads

Gaussian spreading with „

ERAM characterization is performed via:
Å Mesh pulsing
Å X-Ray test bench

Detector characterization assessed by 
means of 5 test beams

ERAM+Electronics

Dimensions: στπτςπÍÍ
MM Gain: 1000
Pad size: ρπρρÍÍ
Number: 1152 per module
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